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B Biyhdidssatensacinario / Hybrid scenario

» Ohmic fraction £ 0
» Core 1nstabilities due to the shape of g-profile
» Higher fusion power and fusion gain

» Alfvén eigenmodes

> HL-3 tokamak 1MA H-mode
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B B=22T, [p=1MA, R=1.78m, a=0.6m
B Heating: Ohmic+NBI+ECRH

B Off-axis ECCD results in weak reverse
shear on-axis

M g,..>1 to avoid sawtooth

B Equilibrium and plasma profiles are
generated by the KEFIT workflow
through OMFIT integrated simulation
framework

B The instabilities are always excited in
the flat shear region
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The bulk plasma is described by nonlinear MHD equations:
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EP current density:
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B Raising EP pressure, the most unstable mode becomes a beta-induced Alfvén
eigenmode (BAE) from a fishbone-like mode (FBL)

B The m=2 harmonic 1s dominant for the two modes

B The mode structure of the FBL and BAE are similar, locating at g=1 flux surface
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The two n=2 modes (FBL and BAE) can co-exist within f5p=3.4%-3.6%.
The FBL or BAE excited firstly 1s related to the EP pressure
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3 B Sclect two extreme 1deal situations: the
2107 — deposited distribution exists only in
 AF —counter-injecton] positive (co-injection) and negative
0 o G, 4 U800 W00 280 (counter-injection) v,/v region.
* — initial (b) w (©) —initial
R @ —rmperned B The peak for the counter-injection case
S0 40 showing a much more significant
20} 20 reduction than co-injection. (e.g. 50keV)
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The effect of q-profile on the BAE
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B The EFIT code is used to extend the flat shear region with fixed g,,;, (Thermal pressure keeps fixed)
B The mode structure 1s the envelope of m=1-5 harmonics, and normalized to the peak value

B With extension of the flat shear region, the width of mode structure increases (The full width at
half maxima increases from 0.16a to 0.23a), resulting in more EP transport.
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B HI-3 heating & current drive: 0.15 '
. —o—4(0keV
Ohmic —o—80keV
ECRH: 2MW o1l 120keV
NBI: 2MW—-4MW 2
B For HL-3 hybrid scenario (1IMA): low n mode = 005l
B For the n=2 mode
Raising EP pressure: FBL—-BAE
Raising injected energy : BAE — TAE Vs 10 5 20
Broadening flat shear region, BAE becomes more unstable Power [MW]

B EP acts as an intermediate to transfer energy between modes

B More EPIs will be observed in HL-3 device by increasing heating power
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